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ISmo, price,^, cloth, 
OUTLINES OF HISTORY, JlciENT AND MODERN. 

BY DANIEL SCRYMGEOIJR, 

OlfB OF THB HA8TKR8 OP THB CIRCUS PLACE SCHOOL, BDHTBUROB. 

<* This summaxy of general history is most valuable. It is astonishing how 
much information it comprises, and how happily the amount of space allotted 
to each part is proportioned to its importance. The outlines are distinctly 
marked, and yet not so bare as to render the narrative uninteresting. A va§t fund 
of biographical and other information is contidned in the notes.** — Athenasum, 



BT THE SAME AUTHOB, 

Third and Revised Edition, in 12mo, Price Ss, 6d., strongly bound, 
READINCS IN SOIENOE AND LITERATURE FOR SENIOR CLASSES. 



Science. 

1 . General System of the Universe. 

2. Astronomy and the Solar System. 

3. The Earth. 

4. Meteorology. 

S,. Anatomy and Physiology. 
6. lliscellaiieous. 



Litebatube. 

1. Historical and Miscellaneous 

Extracts. 

2. Biography and Oratory. 

3. Descriptive, Narrative, &c. 

4. Poetry. 

5. Etymology, with Vocabularies. 



PBEFACB to THIBD EDITION. 

** The Publishers having resolved on issuing, in a separate form, the original 
Summary of General History contained in the First and Second Editions of this 
work, a large space has thus been rendered available for miscellaneous selections ; 
and the various departments, particularly the section devoted to Poetry, have in ' 
consequence been much enlarged. As the work is intended to exhibit Science 
in its progressive aspect, several pieces in the Scientific division have been 
omitted, and others substituted in their place. The encreased attention paid to 
Public Health has also led to the introduction of a series of extracts illustrating 
the Practical Application of the laws of Physiology. 

** The opportunity of a new Edition has been taken advantage of to revise the 
Readinos throughout, and while no substantial alteration in the plan of the work 
has been attempted, it is confidently expected that in its new form the volume 
will be found to embrace an unusually copious and varied body of matter, well 
adapted to convey useful information, as well as to improve the taste of Pupils 
in Senior Classes. 

" The Publishers regret that Mr Sokymo'bour's professional engagements pre. 
vented him from superintending the preparation of the Third Edition ; but 
with his sanction the work of cevision was obligingly undertaken by Mr 
Thomas Armstrohg, one of the Authors of the 'Practical Introduction to 
English Composition.*'* 

OPINIONS OF THE PBE8S. 

** Mr Scrymgeour has presented the reader with a connected series of lessons 
upon the most popular and interesting branches of Science, Natural History, 
Geography, History and Biography. Most of them are taken from writers of 
eminence in their several departments, and all are of a literary cast in point of 
style. Altogether this is a very superior daaa-hook." ^Athenaeum. 
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SUTHERLAND AND KNOX. 

'ii*\,K ^MABSHALL, AND CO. 
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PHTSICAL OEOaBAPHT. 

Sixth Edition, in Foolscap, cloth, with Illustrations, price \s. 
FIRST OLASB-BOOK OF FHYSIOAL GEOGBAFHT : 

BY WILLIAM RHIND. 



1. View of the Earth. 
S. Meteorology. 

3. Temperature. 

4. Distribution of Heat 

5. Evaporation, &c. 

6. Snow, Hail, Dew. 

7. Electricity. 

8. Ocean. 



CONTENTS. 

9. Islands, &c. 

10. Mountains. 

11. Rivers and Springs. 

12. Volcanoes, &c. 

13. Geography of Plants. 

14. Do. of Animals. 

15. Physical Geography 

of Europe, &c. 



16. Physical Geography 
of Britain. 

Appendix on Barometer, 
Thermometer, Rain 
Guage, Hygrometer, 
Mariner's Compass, 
&c., &c. 



Third Edition, with Illustrations, in Foolscap, cloth, price Is. 3d., 
BEINB'S SEOOND OLASS-BOOK OF FHTSIOAL GEOGBAPHT: 



1. Form of Organic 

Bodieg. 

2. Conditions of Life. 

3. Structure of Organic 

Bodies. 

4. Structure of Plants. 

5. Digestion and Respi- 

ratipn. 

6. Organs of Motion. 



CONTENTS. 

7. Organs of Sensation. 

8. Divisions of Animal 

Kingdom. 

9. Distribution of Plants. 

10. Plants useful to Man. 

11. Distribution of Ani- 

mals. 

12. Distribution of Mam- 

malia. 



13. Distribution of Birds, 

Fishes. 

14. Races of Man. 

15. Caucasian Race, &c. 

16. Distribution of Man. 

17. Classification of Ani- 

mals. 

18. Tables, Glossaries, 

&c. 



The two parts can be had together, price 2s. 3d. 



NOTICES OF THE FIRST BOOK. 

*' We conomend this work as carrying out the new and engaging method of 
teaching Geogpraphy ; it has also the special merit of being carefully adapted to 
the purposes of class teaching. We have no doubt that books of this descrip- 
tion are rapidly taking the place of works on Geography too long in use in our- 
Schools. Mr Rhind states hi^ conviction, that pupils of ten years of age are 
capable of appreciating the subjects so admirably arranged in this little book ; if 
so. Schoolmasters and Parents are negligent who withhold these improvements 
in school literature from their children. We include parents in this censure, 
because we know how often the teacher has to contend with obstacles from that 
quarter in the introduction of new hooks. "—Educational Times. 
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ASTRONOMICAL MODELS. 

Planetarium, height 30 inches, . . £2 2 
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KEY 



TO THE 



ELEMENTARY MATHEMATICS. 



PART THIRD. 



LOGARITHMS 



AND 



PLANE TRIGONOMETRY. 



LOGARITHMS 



AND 



PLANE TEIGONOMETRY. 



CHAPTER I. 

DEFmiTIONS AND EXPLANATIONS OF 

LOGARITHMS. 

No answers or solutions are required in this chapter. 



CHAPTER II. 

ON THE USE OF LOGARITHMS. 

Pboblbm I. 

The answers to the Exercise will be seen at once in 
Table I. 

Problbm II. 

ANSWERS TO UNRESOLVED EXERCISES. 

0, 1, 3, 1, 2, 2, 0, 0, and 5. 

Problem IH. 
answers to unresolved exercises. 
-1, -1, -2, -4, and -3. 



ON THE USB CH. II. 

Problem IV. 
answers to unresolved exercises. 



A. 2-750508 

B. 2-562293 

C. 1-390935 

D. 3-931458 

E. 1-431364 

F. 1-096910 



2-850033 ; and 2-740363. 
2-313867 ; and 2-954243. 
and 0-588832. 
and 4-863323. 
0-591065 ; wid 0-903090. 

1-682145; 3-732394; and 4-954243. 



Problem V. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 3-660865 ; 3*661434 ; 1-941511 ; 1-941611 ; 
0-525951 ; and 2-970068. 

B. 4-692053 ; 6-894094 ; 5-580697 ; and 7-857332. 

C. 4-412629; 3-412629; 2-412629; 1-412629; and 
0-412629. 

D. 1-930592 ; 2-860218 ; and 4-860218. 

Problem VI. 

Note. The last paragraph of the rule rests on the 
assumption that the difference of the logarithm correspond- 
ing to half a unit in the fourth figure of the natural num- 
ber, is half the difference corresponding to a whole unit, 
which it is nearly, 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 4-424555; 3-925621; 2-216166; and 0-993480. 

B. 1-642168; 2485011; 1-993172; and 3-803730. 

C. 4-392433 ; 1-991780 ; and 4-950681. 

Problem VII. 

ANSWERS TO UNRESOLVED EXERCISES. 

_ A. 0-338818 ; T-823909 ; 1-823909 ; 3-823909 ; and 

5-oooqoo. 

B. 1-698970 ; 1-875061 ; 1-903090 ; and 1-574031. 



CH. II. OK LOGARITHMS. 8 

Problem Vlll. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 1-261263; 0-960283; ] -682596; and 1-475308. 

B. 0-823909 ; 2-562491 ; and 1-157264. 

Problem IX. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 100 ; 1660 ; 677,900 ; 39-55 ; and 0-1334. 

B. 66,090; 186*8; and 03982. 

C. 23-50 + ; 296-8-; 6*886-; and -02819 + . 

D. 4-7705; 6,020,500; 0-15005 + ; and -092495-. 

Problem X. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 852-4-, and 1771 -. 

B. 15-41-, and 5065 + . 



E. 3443 + . 

F. 23,37(0,000-).* 



C. 419-5 + . 

D. 7151 -. 

G. -08711-, and -00009529 -. 
H. -003283 + , and 0-9604 -. 
K. 9-417 + , and 13-59-. 
L. 0-3616 -, and 33-67-. 
M. -07023-. I N. 0-9104 -. 



Problem XI. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 86, and 45. 

B. 2-1, and 121-4 + . 

C. 0-3600, and -02078-. 

D. 1-707 + , and 1-318 -. 



E. 72-33 + , and 13-86 + . 

F. 1261 + , and 5-476 + . 

G. 0-1825 -, -01382 + . 
H. 0-4273 -, -00007056+. 



* In gQch an expression, th<* »ign — does not apply merely to the last cipher, 
but Is intended to show that the fourth figure is too great. 



ON THE USE 



CH. II. 



Fboblem XII. 



ANSWERS TO UNRESOLVED EXERCISES. 



A. 1533. 

B. 45-55-. 

C. 253-2-. 

D. 0-2331 -. 



E. 11-66+ . 

F. 2-851 + . 

G. 1-879 + . 
H. 1-284 + . 



K. -08877-. 
L. -05756 + . 
M. -009581 + . 
N. -0005469 + . 



Problem XIII. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 625; 1467 -; and 30-21. 

B. 3375; 254-0 -; and 6332-. 

C. 147,8(00 +) ; and 7,762,(000 +). 

D. -0003204 + ; 0-7270 + ; and -0000790(1 +). 

E. -006476 + ; -02279 - ; and -0007266 - . 

F. -004096; 446-7 + ; and -000,000,009,766 - . 



Problem XIV. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 290; 9-4; 534-0 + ; and 3-162 + . 

B. 17; 150; 0-500 + ; and 8-434 + . 

C. -02345 + ; -09 ; 0-8112 - ; and 0*6666 + . 

D. 0-21; 0-7937 + ; 0-4098 -; and -08363 + . 

E. 8; 3-242 + ; 2-154 + ; 0-1326 -; 02854 -. 



CHAPTER III. 
ON THE APPLICATIONS OF LOGARITHMS. 



ANSWERS TO UNRESOLVED EXERCISES. 



A. 509-2 + . 

B. 189-4 + . 

C. 14,390 + St. 

D. £11-34-. 

E. £1-910-. 

F. £4670-97 + 



G. £71-06 + . 

H. £163,(800,000). 

K. £79-8-. 

L. 8-714 + . 

M. 4-9025 + . 

N. 2-790 ±. 



O. 129-9 + . 
P. 2-552-. 
Q. 2-665 + . 
R. 27-30 + . 
S. 1882 -. 
T. 2-956 -oz. 



CH. III. 



OF LOGARITHMS. 



OPKRATIOK OF EXERCISE 1. 

379 2-678639 

1728 3-237544 



277-3 2-442950 



2362- 3-373233 



EXERCISE A. 



556 X 1612 -5- 1760. 



EXERCISE 3. 



om.: 14 m.) 

939 2-972666 

1464 3-165541 

14 1-146128 



7-284335 



702 2-846337 

5 0-698970 



8-545307 



5483 + 3-739028 



EXERCISE C. 

1354 : 1706) 
127 : 119) •• 



12190. 



EXERCISE 4. 

386:3^x1-261 :: 19740. 

19740 4-295347 

3-5 0-544068 

1-261 0-100715 



386 2-586587 



225-7 -f 2-353543. 



EXERCISE 5. 

100 : 1578) . ., 
365 : 139) " **" 

4-25 0-628389 

1578 3198107 

139 2-143015 



100 2-000000 

365 2-562293 



25-54- 1-407218. 



EXERCISES D, E, AND F. 

457-4 X 4-25 x 7 -r 1200. 

64-54 X 3-75 x 288 - 36500. 

4651x38x4125-5-36500. 

EXERCISE 8. 

Amount = 320-5xl-05*. 

1-05 0021189 

4 



0-08475(6) 
320-5 2-505828 



389-6- 2 



-59058(4). 



EXERCISE 9. 

Amount = 857xl-0375^ 

1-0375 0-015988 

6 



0-095928 
857 2-932981 



1069- 3-028909. 



EXERCISES O. AKD H. 

G. Amount = 10 xl-04*^ 

H. Amount in Pounds = 

1 X 1-05*** -r 240. 



ON THE APPLICATIONS CH. III. 



BXEBCISB 10. 

1-035 0-014940 



0-13446(0) 
15-500 1-190332 



21-125- 1-32479(2). 

5-625-. ^-= 



EXEBCISE 21. 

31-62 ch 1-499962 

7-37 0-867467 

7-44 0-871573 

16-81 1-225568 



2)4-464570 



170-7+ 2-232285. 



EXERCISE K. 

Amount = 383 x 1035". 



EXERCISE 22. 

68-5 in 1.835691 

33-5 1-525045 

17-5 1-243038 

17-5 1.243038 

2)5-846812 

2-92340ft 
144 2-158362 

V 

5-822- 0-765044. 



EXERCISE L. 

Area = V(6'75 x 2 x 2-25 x 2-5). 

EXERCISE M. 

Area in square chains 
= V(16-315 X 3-755 x 5-825 x 6*735). 

EXERCISE 23. 

AABC = V(9-635 x 3*355 x 4-995 x 1-285) 

= 14-405 — sq. chains. 
AADC = V(10125 X 5555 x 2-795 x 1-775) 

= 16-705 — sq. chains. 



CH. in. 



OF LOOARITHM8. 



EXERCISE N. 



AABD 
ABCD = 



= V(9-58 X 2-13 X 2-85 x 4-60) 
= 16*36 — sq. chains. 
: V(7-83 X 2-01 X 2-97 x 2-85) 
= 1 1 '54 -f sq. chains. 



EXERCISE 24. 

Area in acres 

= 89* X 5 -u 4840. 
4 

89 1-949390 

89 .1-949390 

0-7854- 1-896090 

4840 3-684845 

1-285 + 0-109025. 



EXERCISE 25. 

Area = 32-25*x-i-. 

4n 

32-25 1-508530 

32-25 1-508530 

•07958- 2-900790 

82-77- 1-917850. 



EXERCISES O, P, Q, R. 



O. Diam. 
P. Area 
Area 
Q. Area 
B. Area 



408-2- (3-1416 -). 
2-85« X (3-1416 -), or 
5-7* X (-7854-). 
549* X -07958-^9. 
7-38 X 4-71 X (3-141 6-). 



EXERCISE 26. 

Cont. = 42xl5*x54.1728. 

4 

42 1-623249 

15 1-176091 

15 1-176091 

0-7854- 1-895090 

1728 3-237544 

4-295 + 0-632977. 



EXERCISE 27. 

Content = 
4-18' X 6-99 X -43301 ^3. 

4-18 0-621176 

4-18 0-621176 

6-99 0-844477 

0-4330 1-636488 

3)52-88+ 1-723317. 

17-63-. 



8 



ON THE APPLICATIONS OP LOGAKITHMS. CH. IH. 



EXEBCISE S. 



C. = 4-18* X -43301x98 -4- 3. 



EXERCISE 28. 

Content = 5-88^ x 7*74 x?. 

6 

5-88 0-769377 

5-88 0-769377 

7-74 0-888741 

0-5236- 1-718999 



140-1 + 2-146494. 



EXERCISE 29. 

As 3-5« : 6-7« : : 6 : ■ 



6-7 0-826075 

3-5 0-544068 



0-282007 
3 



0-846021 
6-0 0-778151 



42-09- 1-624172. 



EXERCISE T. 



Weight= 1-75^ x -5236 ^ 1728 x 1820. 



CHAPTER IV. 

OF LOGARITHMIC SCALES. 

No answers or solutions are required in this chapter. 



CHAPTER V. 

DEFINITIONS AND EXPLANATIONS OF 
PLANE TRIGONOMETRY. 



ANSWERS TO UNRESOLVED EXERCISES. 

D. The sum is equal to the radius. 

E. Sine 90° = 10; chord 60° = 10; sine 30° = 5; cos 
60° = 5 ; and versin 60° = 5. 

F. Tan 45° = 1; cot 45° = 1; sec60° = 2; cos 0°=1; 
and tan 90° = Infinity. 

G. Sine 60° = 0-86603-; tan 60° = 1-73205 + ; and 
sec 45° = 1-4142 + . 



CH. V, DEFINITIONS OP PLANE TRIGONOMETRY. 9 



• 



H. Sine 30° = 50; sine 150^ = 50; sine 60"' = 86-6 + ; 
and sine 120° = 86-6 + . 

K. Because no sine is greater than the radius, and no 
secant less than the radius. 

L. Because the tangent of an angle of less than 45° is 
smaller than the radius, while that of an angle of more 
than 45° is greater than the radius. 



CHAPTER VI, 

ON THE USE OF THE TABLES OF SINES, 
TANGENTS, AND SECANTS. 

Problem I, 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 9'609313; 9-967166; 9-764308; 9*997797. 

B. 9-799157, and 9*875571. 

C. 9-977209, and 10-193140. 

Problem n. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 9-588590; 10-300684; 10-104855; 9-383168. 

B. 9100559 ; 10274478 ; and 10-100970. 

C. 9-982090 ; and 9-941841. 

Problem V. 

ANSWERS TO UNRESOLVED EXERCISE. 

A. 9-986331 ; 9-906852 ; and 9-415347. 

Problem VII. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 19° 21' ; 68° 38' ; and 74° 15'. 

B. 11° 6'; 74° 17'-; and 85° 46' + . 



10 ON THE USB OF THE TABLES. CH. VI. 
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C. 70° 17^' ; and 35° 40^'. 

D. 8° 11'; 17° 13' + ; and 68° 45'+. 



CHAPTER VII. 
OF RIGHT-ANGLED TRIANGLES. 

Problem L 

answers to unresolved exercises. 

A. 71i°. I B. 5° 46i'. I C. 61° 15' 5". 

Problem II. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 3119 + . 

B. 1-711 + . 



C. 4-831 + . 

D. 806-3 -. 



E. -02762-, and 
•02893 + . 



Problem III. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 960-8-. I B. 36-09 + . | C. 39-74-. | D. 1808 + 

Problem IV. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 45-36-. 

B. 1 ft. ^ in. + 



C. 340-5 + . 

D. 0-2932 + . 



» Problem V. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 31° 41'-. I B. 40° 19' + , and 49° 41'-. 

C. 46° 40' + , and 43° 20'-, if resolved by decimals, 
but more correctly 46° 39^'-, and 43° 20^' + , by vulgar 
fractions. 



CH. VII. 



OF RIGHT-ANGLED TRIAK6LB8. 
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Problem VI* 



ANSWERS TO UNRESOLVED EXERCISES* 



A. 56° 19'-, and 30° 41' + . 

B. 53° 8'-, and 36° 52' + . 



C. 2° 3'-. 

D. 63° 26' + , and 26° 34'-. 



Problem VII. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 5 ft. 7-4 in.- | B. 7500. [ C. 0-12JJ0-. 

The solutions by Rules 1 and 2 need not be given here, 
since they are short and simple. The following are the 
processes by Eule 3. 

EXERCISE 1. 

Log sin P 9-945643. 

Nearest on Table 9*945666. 

Corresponding cosine, or sin B... 9 '672558. 

EXERCISE 2. 

Log sin B 9-903125. 

Nearest on Table. 9-903108. 

Cor. cosine, or sin P 9-778119. 



EXERCISE A. 

Log sin B 9-874706. 

Nearest on Table 9-874680. 

Cor. cosine, or sin P 9-820979. 



EXERCISE B. 



Log sin P 9-585027. 

Nearest on Table 9-584968. 

Cor. cosine, or sin B 9-965248. 
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EXERCISE 3. 

Log sin B 9-945594. 

Nearest on Table 9-945598. 

Cor. cosine, or sin P 9-672795. 



EXERCISE 4. 

Log sin B 9-341580. 

Nearest on Table 9-341558. 

Cor. cosine, or sin P 9*989271. 



EXERCISE c. 



Log sin B 9-305296. 

Nearest on Table 9*305207. 

Cor. cosine, or sin P 9*990960. 



Problem VIII. 
answers to unresolved exercises. 
A. 12-7 -. I B. 131 + . I C. -0870 -. 

SOLUTIONS BY RULE 2. 
EXERCISE 1. 

Log tan P = 10-273002. Nearest cor. sec. = 10-327442. 

EXERCISE A. 

Log tan P = 9-026410. Nearest cor. sec. = 10002439. 

EXERCISE B. 

Tan P = 10 694606. Nearest cor. secant = 10-708461. 
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EXERCISE C. 

Tan P = 9-682025. Nearest cor. secant = 10-0451 77. 

EXERCISE 2. 

Log tan B = 9-875047. Nearest cor. sec = 10-096892. 

EXERCISE 3. 

Log tan B = 10-272976. Nearest cor. sec = 10*327442. 

EXERCISE 4. 

Log tan B = 9'352339. Nearest cor. sec = 10-010729. 

Promiscuous Exercises in Right- Angled Triangles. 

answers to unresolved exercises. 

A. 20. B. 14-92-. C. 130-2 -, and 318-4 + . 

D. 1059 + . E. 28° 58' - , or, more correctly, 28° 57' + . 

F. 115-5-. G. Alt., 1680( + ). Angles, each 60° 31' - . 

H. 53° 24' - . K. 30-78 - , and 32-36 + . 

L. The one is twice the other. 

M. 0-9511 -. N. 10-85-. 

EXERCISE 2. 

This may be done by any of the three Rules of Problem 
vn. The processes by Rules 1 and 2 are simple. By Rule 
3 the following are the steps : — 

Log sin B = 9-341580. Nearest cor. cos. = 9-778119. 

EXERCISE B. 

As rad : sin 22° 30' : : 19-49 : half the base, or 
As radius : sin 22° 30' : : 38-98 : base. 
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EXERCISE C. 

As radius : sin 22° 14' : : 344 : shorter side. 
As radius : cos 22"^ 14' : : 344 : longer side. 

EXERCISE 3. 

The smaller acute angle must be 1 fifth of 90°, or 18° ; 
the other being 4 fifths of 90°, or 72°. Then, 

As rad : sin 18° : : 100 : b, and 
As rad : sin 72° : : 100 : p. 

EXERCISE 4. 

The angles depend upon the ratio of the legs, and not 
on their actual magnitude : we may therefore fix them at 
any two numbers we please in the ratio of 4 to 1. We 
therefore say — 

As 4 : 1 : : radius : tan P, or cot B. 

EXERCISE 5. 

A perpendicular, drawn from the vertex to the base, 
divides the isosceles triangle into two right-angled triangles, 
in each of which the hypothenuse is 8 and the base 1, or 
two numbers in the same proportion. Therefore, 

As 8 : 1 : : radius : sin B, or cos P. 
.-. ZB;i7° 11' - , and ZP = 82° 49' + . 

The latter of these is one of the equal angles at the base 
of the isosceles triangle, and the former is half the angle at 
the vertex. 

EXERCISE D. 

As radius : sin 45° : : 749 : side of square. 

EXERCISE 6. 

Draw the diameter, the chord, and the chord of the sup- 
plement. We thus form a triangle, of which the angle 
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contained between the two chords is a right angle, being 
the angle in a semicircle, and the angle opposite the given 
chord is an angle of 15% since the angle at the circum- 
ference is half the angle at the centre. (Euc. ni. 31 and 
20). Therefore, 

As radius : sin 15° : : 1000 : 258-8 + . 

EXERCISE 7. 

As radius : sin 60° : : '08 : altitude. 

EXERCISE 8. 

As has just been shown, in Exercise 6, the diameter and 
the two chords form a right-angled triangle. Then, from 
Problem viii.. 

By EuU 1, A = V(2-148* + 0-895»). 

By Rule 2, 
Log tan B = 9-619789. Nearest cor. sec. = 10-034752. 

EXERCISE 9. 

The sine and the cosine are two legs of a right-angled 
triangle, of which the radius is the hjpothenuse. There- 
fore, by Problem viii., Eule 2, calling the given sine /?, 

Log tan P = 9-995093. Nearest cor. sec. = 10-148128. 

EXERCISE 10. 

By Pr. VIL^ Rule 2, 

A+p = 124-6 Log. 2.095518 

A-j} = 4-983 0-697491 

2)2-793009 

Answer, 24-92- 1-396504. 

By Rule 3, 
Log sin P = 9-965260 Nearest cor. cos. = 9-584968. 
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EXERCISE H. 

(745 -32) -2 = 356-5. 
As 356-5 : 480 : : radius : tan P. 



EXERCISE K. 

As radios : tan (72° = ^ of 90°) : : 10 : longer leg. 
As radius : sec 72° : : 10 : hypothenuse. 

EXERCISES L, M, and N. 

L. As 2 : 1 : : radius : sin B, or cos P. 

M. As radius : cos 18° : : 1 : rad. insc. circ. 

N. As radius : sin (25° 43'- =A of 360°) :: 25 : side. 



CHAPTER VIII. 
OF OBLIQUE-ANGLED TRIANGLES. 

Problem I. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 86f. 

B. 31° 43'. 



C. 57° 51' 52", 

D. 65° Hi'. 



E. 102° 45'-. 



Problem II. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 958-6 + . 

B. 9-901 +, and 8-8945-. 

C. 0-9119 -, and 0-4825 -. 



D. 7 yds. 0-43 + ft. 

E. 4 yds. 1-04 - ft. 



EXERCISE 2. 

As sin 95° 5' : sin 38° 24' : : 7-832 : 4-884 + . 
Sin95°5' = sin84°55'. 
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EXERCISE 4. 

As sin 48° 27' : sin 63° 55' : : 5-75 : 6-901 - . 
As sin 48° 27' : sin 67° 38' :: 5-75 : 7-105 + . 

EXERCISE 5. 

As sin 56° 26' : sin 61° 47' : : 473 in. : 500 + in. 

EXERCISE 6. 

As sin 64° 31' : sin 91° 5' :: 784-4 : 869-. 

Problem III. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 58° 58' + . 

B. 77° 40' + . 

C. 123° 30'-. 



D. 62° 17'-. 

E. 67° 24' + , or 112° 36' 

F. No answer. 



EXERCISE F. 



If we say — As 79 : 86 : : sin 73° : sine of required 
angle ; and if we compute this by logarithms, we find the 
logarithm of the required sine 10*017467, which is im- 
possible, since no sine is greater than the radius. In fact 
the data are inconsistent, and it is not possible to construct 
a triangle of the dimensions given. 

Problem IV. 

ANSWERS TO UNRESOLVED EXERCISES. 



A. 0-305 + . 

B. 4-55 + . 



C. 0-146 + . 

D. 373-. 

EXERCISE 1. 



E. 9-82 + , 
or 214- 



We first find Z C = 58° 12*. 

Hence, ZB=57°16'. 

As sin 64° 32' : sin 57° 16' ;: 409 : 381-1- = 6. 
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EXEECISE 2. 

Z B = 1«34° 40'. .-. Z C = 21° 35'. Hence, 
A8sin23M5' : sin 21° 35' :: a = 4-861 : c = 4-44~. * 



EXERCISE 3. 

ZC = 38°23' + . .•.ZB = 46°22'-. Hence, 
As sin 95° 15' : sin 46° 22' : : 7-832 : b = 5-692 4- 



EXERCISE 4. 

ZC = 47° 15' -or 47° 14^' + . 
.•.ZB = 54°3r + or54°3l|'-. 
••. As sin 78° 14' : sin 54° 31' or 54° 31^' 
:: 4 : J = 3*327 + . 



EXERCISE 5. 

ZC = 63°55'orll6° 5'. 

Z B = 67° 38' or 15° 28'. Hence, 
As sin 48° 27' : sin 67° 38' : : -0575 : h = -0711 - , or 
As sin 48° 27' : sin 15° 28' : : -0575 : b = -0205 - . 



Problem V. 



ANSWERS TO UNRESOLVED EXERCISES. 



A. 66° 43'-, and 47° 17' + . 

B. 97° 3'-, and 64° 27' + . 



C. 45° 15'-, and 38° 25' + 



EXERCISE 1. 



As 790 : 28 :: tan 60° 54' : tan 3° 89'- 



BXERCISE 2. 

As 18*6 : 0-84 :: tan 78° 7' : tan 12° 7'-. 



CH. Yin. OF OBLIQUE- AX6LED TRIANGLES. 19 

EXERCISE 3. 

As 1-5 : 0186 :: tan 41° 17' : tan 6** 13'-. 

EXERCISE B. 

As 18-375 : 0-875 :: tan 80° 45' : tan 16° 18'-. 

Or, if we multiply the lineal dimensions by 8, it will 
not affect the angles. We may therefore say — 

As 147 : 7 :: tan 80° 45' : tan 16° 18'-. 

EXERCISE C. 

Multiplying the lineal dimensions by 3, we say — 
As 15 : 1 :: tan 41° 50' : tan 3° 25'-. 

EXERCISE 4. 

As 14005 : 202-2 : : tan 65° 46^' : tan 1° 50' + . 

Problem VI. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 4-97 + . I B. 3-08-. I C. 3*73 + . 

EXERCISE 1. 

As 15-8 : 0-56 : : tan 60° 54' : tan 3° 38^' + . 

.-. Z A = 64° 32^' + , and Z C = 57° 15^ - . Then, 

As sin 64° 32^' : sin 58° 12' :: 8-18 : 7-700 -. 

Proof.— Ab sin 57° 15^' : sin 58° 12' :: 7-62 : 7*700-. 

EXERCISE 2. 

As 105-7 : 8-9 : : tan 66° 14' : tan 10° 49^'-. 

Z A = 77° 3i'-. ZB = 55° 24^' + . 
As sin 77° 3^ : sin 47° 32' : : 57-3 : 43-37 + . 

Proof.— As sin 55° 24^' : sin 47° 32' : : 48-4 : 43-37 + . 
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EXERCISE 3. 

As 0-17 : -07 :: tan 45** : tan 22° 23'-. 

ZA = 67°23'-. ZC = 22°37' + . 

As sin 67° 23' : sin 90° : : 0-12 : 0-1300(-). 

Proo/— As sin 22° 37' : sin 90° : : 0-05 : 0-1300(+). 



EXERCISE 4. 

Having found the angles at the base, as in Exercise 4 of 
Problem v., to be 67° 37'- and 63° 56' + , we say- 
As sin 67° 37' : sin 48° 27' : : 71-04 : 5750-. 

Proof.— Aa sin 63° 56' : sin 48° 27' : : 69-01 : 57*49 + . 



Problem VII. 

ANSWERS TO UNRESOLVED EXERCISES. 

A. 57** 16' + , 58° 12' + , and 64° 33'-. 

B. 47° 32' + , 55° 24' + , and 77° 4' - . 

EXERCISE 1. 

As 735 : 945 : : 245 : 315 = d. 
CD = 525. AD = 210. 

EXERCISE 2. 

Since it is the proportion of the sides, and not their 
actual values, which determines the angles, we may as well 
remove the decimal point, at once, three places to the right, 
in each of the given numbers, making all the figures in- 
tegers—viz., 532, 259, and 371. Then, 

As 532 : 630 :: 112 : 132-6 + = </. 
CD = 332-3 + . AD = 199-7 - . 
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EXERCISE 3. 

The three sides, reduced to inches, are 776*5, 547*5, and 
435. Then, 

As 776*5 : 9825 :: 112*5 : 1423 + =rf. 
CD = 459*4. AD = 3171. 



EXERCISE A. 



As 1636 : 8064 :: 16 : 29*97- 
CD = 833*0 - . AD = 803*0 + 



= df. 



EXERCISE B. 



As 11-46 : 18*35 :: 1*006 : 1*611 
CD = 6*535(5). AD = 4-924(5). 



CHAPTER IX. 

ON THE APPLICATIONS OF PLANE 
TRIGONOMETRY. 



ANSWERS TO UNRESOLVED EXERCISES. 



A. 35*21 feet. 

B. 34' + . 

C. 1 in 38, or 138 feet per 

mile, nearly. 

D. 268-3 -feet. 

E. S41°59' + W. 

F. 9°r-. 

G. Departure = 4*59 + . 

Dif. of Lat. = 11*09-. 
H. Distance = 87*68 + m. 

Dif. of Lat. = 17*11 -m. 
1. S 65° 5' + W, or 

SW by W I W, nearly. 
J. 59*14 + . 
K 254*6- and 239*2 + ft. 



L. 30° 7' - . 

M. 59*8 + feet. 

N. 653 + and 691 -links. 

O. 96-38 -feet. 

P. 164-9 -feet. 

Q. 93-68 -feet. 

R. 1173 + and 1126 + ft. 

S. 229*9 + yards. 

T. A, 636*4 - , 

B, 882*7 - yards. 
U. 102*0 + feet. 
V. 6536 -feet. 
W. Distance 722 - , 

Height 269 + feet. 
X. 196*8 -feet. 
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Y. 211-5 -and 219-9 + fit. 
Z. = 148-2 - feet. 
AA. 58-23 - feet. 
BB. 126 -feet. 
CC. ER = 4077(0 -), 
PR = 2053 + feet. 



DD. Distance, 2*105 — miles. 

Height, 433 + feet. 
EE. 7285 + feet. 
FF. 1002 + feet. 
GG. 1° 49^'. 
HH. -077 + ,2-054-, 



and 4-077 + . 



EXERCISE 2. 



Log tan of required angle = 8*070581. 
This is the tangent of 0° 40' nearly. 



EXERCISE 3. 

As radius : tan 89° : : 1 : 57*29, and 
As radius : tan 1° : : 5280 : 92-16 + 



EXERCISE 4. 

As radius : cos 1° 43' : : 854-9 : 854-5 + . 

EXERCISE 5. 

The three towns are situate at the angular points of a 
right-angled triangle, A being at the right angle. 

As 19 : 17 : : radius : tan 41* 49' + . 

EXERCISE 6. 

As 20-6 : 3-7 :: radius : tan 10° 11'-. 

EXERCISE 7. 

As radius : sin 33° 45' : : 81 : 45-00 + = Departure. 
As radius ; cos 33° 45' :: 81 : 67-35 - = Dif. Lat. 
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EXERCISE 8. 

SSW = S22°30' W. 

90°-22°30' = 67°30'. 

As radius : sec 67° 30' :: 198 : 517-4 -. 

As radius : tan 67° 30' : : 198 : 478-0 + . 

EXERCISE 9. 

As 255 : 157-5 : : radius : cos 51° 51' H- . 

EXERCISE 13. 

As radius : sec 63° 42^' :: 35 yds. : 79-02-. 
As radius : tan 63° 42^' : : 35 yds. : 70-84 + . 

EXERCISE 14. 

As 280 inches : 185 inches :: radius : tan 33° 27' + . 

EXERCISE L. 

As 25 feet : 14-5 feet : : radius : tan 30° 7' - . 



EXERCISE 15. 

Let QQ be the Earth's Equator ; P, the Pole ; TR, the 
tree ; and RS the 

shadow on the ground, _t. 

which, being of so 
small extent, may be 
regarded as a straight 
line. TS, the direc- 
tion of a ray of light 
at T, will be parallel 
to QQ, the distance 
of the sun being practically the same as infinite. Then 
TRS is a right angle, and 

ZSTR = ZROQ= 
ZTSR. 
As radius : tan 34^° :: SR : TR :; 96 : 65-98-. 
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Draw the shorter diagonal. We have then two tri- 
angles, in each of which we have two given sides, 483 and 
397, and their included angle, 56° 14'. In each of these. 
As 880 : 8fi : : tan 61° 53' : tan 10° 22' -. 
ZAibTa" 15'-. ZC = 51°31' + . 
As sin 72° 15' : sin 56° 14' : : 483 : 421-6-. 

Draw now the other di^onal. This also divides the 
parallelogram into two triangles, in each of which we have 
two given sides, 483 and 397, as hefure, the included 
angle = 180° — 56° 14', and consequently iu sine = sin 56° 
14'. In each of these. 

As 880 : 86 ; : tan 28° 7' : Ian 2° 59' + . 

ZA = 31°6' + . ZB = 25°8'-. 

As sin 31° e' : ain 56° 1* : : 483 : 777-3 + . 



Proceeding as in Exercise 18, we say, in order to find 
the Bhorl«r diagonal, 

As 948 : 76 :: tan 46° 3 7^' : tan 4° 51'-. 

ZA = 5r28j'-. ZC = 4r 46^' + . 
As sin 51° 28f : sin 86° 45' :: 512 : 653-4. 

To find the longer diagonal, 

As 948 : 76 :: tan 43° 22^' : tan 4° 21'-. 

ZA = 47°43i'-. ZC = 39° li'+. 

As sin 47° 43}' : sin 98° 15' : : 512 : 690*85. 



EXEBCI3K 19. 


ES = 
SR = 


60-0 feet. 

17-5 


ER = 
.•.EP = 

BB = 


77-5 
117-4 + 
23-0 


PB = 


140-4 + . 
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EXERCISE O. 

RP = 79-88 -feet. 

EXERCISE 20. 

Ee being the quadrant, and Fr 
the wall, 

Z PEH = 41° 15' 
ZREH = 18 52 




.•.ZPER=22 23, 
andZP = 48 45. 
ER = er = 384. 

Then, in A EPR, sin P : sin E : : ER : PR. 
.-. PR= 194-5 - , and Pr = PR + Rr = 199-5 - . 

EXERCISE P. 

As sin 61*^ 22' : sin W 26' : : 496 : PR = 159-9 - . 

EXERCISE 21. 

Let PG be the comer of the wall. Then, in [^ erG, 
since eG = 90 feet, and rG = 21 feet, we find er Cor rather 
log er) by Rule 2 of Problem vii.. Chapter tii. : thus, — 

90 + 21 = 111 2-045323 

90-21 = 69 1-838849 

2)3-884172 

ER = er .1-942086 

Tan (PER = 39° 27') 9915332 = 

11-857418 ® 
Radius 10-000000 



.1^ 




PR = 72-01+ 1-857418. 

RG = 26-00 i-=Ba 



PG = 98-01 + . 



EXERCISE Q. 

ER=99. PR = 68-68-. 



B 
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EXERCISE 22. 

In b^ EBP, Z P = Z HEP = 9° 28'. 
As rad. : cosec P : : EB : EP. e 



Cosec 9* 28' 10-783903 

EB = 254 2-404834 



Radius 10-000000 



EP = 1544 + 3-188737 




ZPEQ = 72° 40' -9° 28' = 63° 12'. 

In A EQP, As sin Q : sin E : : EP : PQ. 

Sin (E = 63° 12^ 9-950650 

EP 3-188737 

Sin (Q = 72^ 40') 9-979816 

PQ = 1444 + 3-159571. 

Note. This question might have been resolved by 
right-angled triangles alone, at three operations. 

EXERCISE R. 

As rad. : cosec 8° 14' : : 168 : EP = 1173 + . 
Sin Q = sin 78° 22' : sin (E = 70° 8') : : EP : PQ = 1126 + . 



EXERCISE 23. 

Let C be the comer, NS a meridian line through C, A 
the druggist's door, and B the surgeon's. Then, 

ZACN = 51° ^ " "^ 

ZBCS =48° 

SumofZsAandB = 99° 
ZACB=180°-99°=81°. 

Then, proceeding as in Problem vi. 
of Chapter vni., we find, 

ZA =57° 54', and 
AB = 473-4 - . 
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EXERCISE S. 

As 500 : 100 :: tan 65° : tan 23° 13'-. 
Sin (A = 41° 470 • sin (C = 50°) : : 200 : 229-9 + . 

EXERCISE 24. 

E being the vessel, and the dotted lines being meridians 
through A, B, and E, we have from Table V., 

Z EAs = Z AEN = 67° 30' 
ZBAs = ZABn =22 30 



.-.ZBAE = 90 



ZEBn = ZBES=78 45 
ZABn = 22 30 



.-.ZABE = 56 15. 




Then, in ti BAE, 

As radius : tan ABE : : BA : AE = 965*3 + , and 
As radius : sec ABE : : BA : BE = 1161 - . 



EXERCISE T. 



In A BAE, 

As sin (E = 83° 45') : sin (B = 45°) : : AB = 500 : AE. 
As sin (E = 33° 45') : sin (A = 78° 45') : : 500 : BE. 



EXERCISE 27. 



First Method. 

PR being the castle wall, E, the point of observa- 
tion, and EH and GR, horizontal ^.-nP 
lines, 

ZHEG = 90° 0', 
ZHER = 13 25. 

.-. Z GER = 76 35 . 
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Then, in bw EGR, 

As radius : tan (E = 76° 35') : : EG = 55 : GR. 
Log GR* = log EH = 2-362800. 

Again, in t\ EHP, 

As radius : tan (E = 10° 41') :: EH : HP = 43*50. 

HR = EG = 55-00. 



PR = 98-50. 



Second Method. 



90° 0' 
ZPEH = 10 41 



ZEPH = 79 19. 



ZPEH = 10°4r 
ZREH = 13 25 



ZPER = 24 6. 



In l\ EGR, 

As radius : sec (E = 76° 35') : : EG = 55 : ER. 

Log ER* = 2-374817. 

In A PER, I 

Aj3 sin (P = 79° 19') : sin (E = 24° 6') : : ER : PR. 

Third Method, 

As tan 13° 25' : tan 10° 41' :: HR : PH = 43-50-. ! 

I 

EXERCISE U. 

By the Third Method. 

As tan 26° 52' : tan 2° 49' : : 113 : 10-97 + . 
PR=113-(10-97+)= 10203 -. 



EXERCISE 29. 

We first find log BC = 1-071838, 
Then log CD = 1-040045, 

And, lastly, log DE = 1-078464. 

* See Note to Exercise 29. 
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Note. We do not find the lines BC and CD themselves, 
but merely their logarithms. In fact, we might find the 
logarithm of DE at once, by adding together the logarithms 
of AB, sin BAG, sin CBD, and sin DCE, and &om the 
sum subtracting the sum of the logarithms of sin ACB, sin 
CDB, and sin C£D. The more circuitous method, how- 
ever, is the better for learners. 



EXERCISE y. 

Log BC = 3-806192. Log CD = 3-852476. 
Log DE = 3-815300. 



EXERCISE 30. 

ZEPF = ZPFR-ZE = 5°23'. 

In A EPF, sin P : sin E : : EF : PF =t 806-8 + . 

Log PF = 2-906783 -. 

This logarithm is retained for the next operation. 
In bkPRF, radius : sin F : : PF : PR = 356-2 + . 

EXERCISE W. 

Z EPF = 6° 23'. 
Log FP = 2-858449. Log PR = 2-430144. 

EXERCISE 31. 

Reduce the chains to feet, and then find the height of 
the hill, as in the preceding exercise. At one operation 
the whole will stand thus : 

660 feet 2-819544 

Sin (E = 6* 25') 9-048279 

Sin (F = 9° 14') 9-205354 

Radius 10-000000 

Sin (EPF = 2° 49') 8691438 

PR = 240-8+ 2-381739 



da 
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EXERCISE X. 

ZEPF = r 56'. 
Log FP = 3-253055. Log PR = 2-293968. 

Or it may be performed at one operation, in the same 
manner as Exercise 31. 

EXERCISE 32. 



E 



H 



D 



F 



H 



ZPFR = 9°26'; 
ZPCR = 5 59. 



ZCPF = 3 27. 



ZECF = ZPEH = 5 59. 

ZEFC =3 4. 

ZPEF = 9 3. 



In APEF, Sin P : sin E : : EF = 660 : PF. 
(Log PF = 3-236829.) 

In IS.PRF, radius : sin F :: PF : PR = 282-8-. 
In (N. EDF, radius : sin F :: EF : ED= 353 + . 

PH = 247-5 - . 



EXERCISE Y. 



Z CPF = 2° 27'. Z PEF = 5° 19'. 
Log FP = 31 55526. PH = 211-5-. RH = 8-4-h 

EXERCISE 33. 



ZPGR=ZPFH = 7°40'. 
ZPEG = 4 23. 

ZEPGorZEPF = 3 17. 
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In ts. EDF, 

As EF : FD : : radius : sin FED. 

.•.ZFED = r 14'-. 
ZPED = 4 23 



ZPEF = 3 ^ + . * 

In A EPF, sin P : sin E : : EF : PF. 

(Log PF = 2-880739.) 

In b. PHF, radius : sin F : : PF : PH = 101 + 

17 + 93 = 110 

Answer, 211 + feet. 

The omission of the seconds from the angle PEF does 
not affect the answer as far as the figures are carried. 



EXERCISE z. 

(See the Diagram of Exercise 32.) 

Z FEH = Z EFD :il** 62' -. 

In A EPF 
Sin (P = 3° 39^') : sin (E = 5° 42') : : EF = 800 ; FP. 

.-.Log FP = 2-192172. 

In t^ PEF, 

As radius : sin (F = 7° 29') :: FP : PR = 162-2-. 

EXERCISE 34. 

In A EPF, 
Sin(P = 30°) : sinF=sin70° :: EF = 80 : EP = 150-35 + . 

In A PER, 

EP + ER : EP-ER : : tan J (R + P) : tan ^ (R-P.) 

/. e. As 250-35 : 50*35 : : tan 70° : tan 28° 55' + . 

.•.ZEPR = 41°5'-. 

In A PER, again, sin P : sin E :: ER : PR= 97-81 + . 

.-. Pr. = 102-81 + . 



8^ ON THB APPLICATIONS CH IX. 



EXERCISE AA. 

In AEPF, sin 16° 28' : sin 21° 42' : : 66 : FP = 86-09 + 
In A PFR, 152-09 : 20*09 : : tan 70° 55' : tan 20° 54' - . 
In APFR,#sin 50° 1' : sin 38° 10' : : 66 : PR = 53-23 - 



EXERCISE 35. 

In A EPF, ,.''^ 



As sin P : sin F : : EF : EP. 






E,-'- 



Log EP = 2-476881. t\^ / 



In t\ ERP, 
Asrad : sin E : : EP : PR= 112-8. tV. 




/ 
/ 



/ 
^ 



EXERCISE BB. 

In A ERF, sin 21° 46' : sin 79° 56' : : EF = 132 : ER. 

Log ER= 2-544664. 

In b.ERP, rad : (tan E = 19° 46') : : ER : PR = 126*0 -. 

EXERCISE 36. 

In A ERF, 

As sin (R = 2° 47') : sin (F = 87° S3') : : EF = 2244 : ER. 

Log (ER = 46170 feet) 4-664356 

5280 feet in a mile 3-722634 

ER = 8-744 + miles .0-941722. 

In b. ERP, ~"™^ 

As radius : tan (E = 3° 18') : : ER : PR = 2662 + . 

EXERCISE CC. 

In A ERF, sin 2° 47' : sin 91° 13' :: 1980 : ER = 40770-. 

Log ER= 4-610295. 

In bxERF, rad : tan 2° 53' : : ER : PR = 2053 + . 
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EXERCISE 38. 



In AERF, sin R : sin F : : EF : I;R. 
In t^ ERP, radius : sec E : : ER : EP. 
In t:^ ERP, radius : tan E : : ER 

Sin(F = 86°2r)...9-999118 
EF = 25-27 chains 1-402605 
66 ft. in a chain. ...1-819544 

Sin (R = 4° 24').... 8-884903 

ER, in feet ..4-336364 

Sec (E = l° 48')...10-000214 ER, in feet 4-336364 

Radius .1^^555555 Tan(E = l°480. ..8-497293 

5280 ft. in a mile...3-722634 Radius lO-QOOOOO 

PR = 681-8 ft 2-833657 




EP = 4-111 -miles 0-613944 



EXERCISE DD. 

As sin 4° 22' : sin 84° 2' : : 12-88 : ER. 

Log ER, in feet, = 4-045494. 

As radius : sec 2° 12' :: ER : EP = 2-105 -miles. 

As radius : tan 2° 12' : : ER : PR = 428-2 + feet. 

To the height computed 5 feet must be added for the 
height of the instrument, both in this and in the preceding 
exercise. 



EXERCISE 45. 

60 min. : 8 min. : : 15 miles : 2 miles. 
.-. PR = 2 ; and Z PRE = Z REH. 



In IS. EPR, 

Rad : tan R : : PR : EP, or 



Rad : tan 31' 






2 : 1-202 -. 




34 



ON THE APPLICATI0X8 



CH. IX. 




EXERCISE 47. 

Let Q, P, and R be the three successive positions of the 
cloud. Then, since the sun's rays q 
may be regarded as parallel over the 
small variation of time and place im- 
plied in the question, and since the 
motion of the cloud is parallel to the 
surface of the ground, the distance 
PR may be regarded as equal to that passed over by the 
shadow on the plain, — viz. pr, or 923 yards. Then, 

In A EPR, 

As sin (E = 23°) : sin (R = 42°) ; : PR = 923 : EP. 

Log EP = 3-198835. 

Intv^EQP, 

Rad : sin (P'= 65°) :: EP : EQ = 1433 -yds. 

= 0-814 - mile. 



EXERCISE 49. 



In i:^^ PBO, 



OB = 3956, and OP = 3959. 

As OB : OP : : rad : sec O, 

or OP : OB : : rad : cps O. 

.•.ZO = 2°14' = ZHPB. 




EXERCISE 56. 



In APQR, by Pr. vn. of Oh. vra., 

6 : 5 + 4 :: 5-4 : 1-5 = DR-DP. 
.-.DP = 2-25. 



Int^PDQ, 

DP : PQ : : rad : sec P. 
•.ZP = 55°46' + . 
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In A EQP, 

Sin (E = 36°) : sin (P = 55° 46') : : PQ=4 : EQ = 6-63 - . 
And, sin E : sin (Q = 19° 46') : : PQ : EP = 2*30 + . 



EXERCISE HH. 

DP = 1-375. Z DPQ= 46° 34' + . 
As sin 45° : sin 46° 34' :: 2 : EQ = 2-054-. 
As sin 45° : sin 1° 34' :: 2 : EP = -07733-. 

Or, if we choose, after finding DB = 2*625, and 
DP = 1-375, we may find QD = 1-452 + = ED, and 
.EQ = V(ED« -f DQ2) = V(2ED«) = ED x V2 = 2054 - . 
Then EP = ED-PD = (1-462+) -1-375 = -077 + . 
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BHETOBICAL BEADINOS. 

Fourth Edition, in 12fito, pp, 812, price 28. 6d., strongly bound, 
RHETORICAL READINGS FOR SCHOOLS. 

BY WILLIAM M'DOWALL, 

INSPECTOR OF TUB HERIOT FOUNOATIOK BCHOOUj EDINBURGH. 



CONTE^^TS. 



Faose. 

1. Religion. 

2. Didactic. 

3. Oratorical. 

4. Critical and Imaginative. 

5. Narrative and descriptive. 

6. Natural History and Pbenomena. 



POETBT. 

1. Sacred. 

2. Didactic. 

3. Domestic. 

4. Historical. 

5. Descriptive. 

6. Humorous. 

7. Miscellaneous. 

%* The Pupils can be examined on these two Sections. 



SELECTIONS FROM CRITICAL OPINIONS. 

*' We have never before seen Rhetorical Readings so well selected. Mr 
M^Dowall's volume has been oompiled with singularly good taste and judg- 
ment, gleaning from the wbole range of English literature, ancient and modern, { 
and so mingling gaiety with gravity, poetry with prose, as to call forth by turns 
all the emotions, and to exercise every faculty. It is a capital School-book, and I 
we confidently recommend it to all our readers who desire to practise them- 
selves, their children, or their pupils, in the most useful, but most neglected, 
art of reading aloud." — The Critic. j 

**The selection of passages from the best authors has been made with taste ! 
and judgment. Old favourites, it is true, are made to give place to the writers 
of the day; and the volume is not composed in the usual proportion— one- 
third Shakspeare, a second third shared between Pope, Dryden, and Milton, 
and the remainder to the Spectator, Rambler, Parliamentary Debates on the 
American War, the Revolution of '89, and the Slave Trade. On the contrary, 
Mr M'Dowall has wisely introduced to his juvenile readers such modern 
authors as Hare, Carlyle, Alisou, Dickens, Sydney Smith, Peel, Keates, Whately, 
Robert HaH^ Longfellow, Jerrold, Cobbett, O'Connell, Basil Hall, &u. We hope 
to hear that his labours are appreciated." — Educational Times. 

^' This selection has this great advants^e over its predecessors — it consists, for 
the greater part, of extracts from the works of living writers. The class of 
books to which it belongs are generally such mere repetitions of each other — 
the changes from * Brutus and Cassius' to * The Corsair,' are so very few, that 
the reader acquires little knowledge of literature from them, and seldom any 
at all of the Uterature of our own time. In Mr M'Dowall's book he will not 
only find a fair collection of more recent * beauties,' but also obtain clues and 
openings to the standard works from which they have been culled." — AtkentJBunu 



EDINBURGH: SUTHERLAND AND KNOX. 

LONDON : SIMF&IN, MABSHALL, AND OO. 






ENGLISH COMPOSITION. 
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BY ROBERT A»MSTROKG, 

HEAD MASTER, ENaLl(0H DEPARTMENT, MADRAS COLLEGE, ST ANDREWS, 
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Book 1 . On the Simple Sentence. 
2. On the Complex Sentence. 



Boor 3. On Ponctuation and Dictation. 
4. On Simple Narrative. 



Second Edition^ in /cap., cloth, Price, 2s., 
ARMSTEONCPS INTROBTJCTION TO ENQLISH COMPOSITION. Part U. 

Book 1. On Figures. ' Book 4. On the Theme. 

2. On Illustrations. 5. On the Essay. 

3. On Narratives. ^ , 6. On Versification 

The First Part of the Work contains matter suitable for Elementary 
Classes : while the Second Part is adapted for the advanced English 
Classes, as i»ell as for Pupils in Classical Seminaries. For the latter. 
Selections in Greek,^I.atin, and French have been specially inserted. 
Each Part is calculated to last for one year. 



%* Both Parts may be had bound in one volume for 3s. 

In/cap , cloth, Price 2s. 
ARMSTRONCPB KEY TO ENGLISH COMPOSITION. Parts I. and n. 



OPINIONS OF THE PRESS. 

" A book fully answering to its title. It is intended for schools, aod will be 
found, on trial, very useful as a first book. It contains a clear and sufiScient 
account of the construction of sentences, both simple and complex, and of the 
rules of punctuation ; the whole being illustrated by well chosen examples, and 
followed up by directions for the composition of simple narrative. There is an 
abundance of exercises under every rule ; and as they are all preceded by a 
model, the pupil will be able to do them without difficulty. But Mr Armstrong 
has been careful not to make them too easy. Nobody can do them without 
some attention and thought. They are so adapted to the growing ability and 
increasing knowledge of the pupil as to insure his improvement, and at the same 
time rather to interest than dishearten him." — AthenoBum. 

** We have carefully examined this new treatise on English composition, and 
can confidently pronoun<;e it a most valuable addition to th^ list of school-books 
on the subject. It is simpler than Parker's or Reid's, and more perspicuous in 
its arrangement than Cornwall's. A happy consecutiveness characterises the 
numerous and judicious exercises, fitting them for conducting the learner by 
the easiest stages to the practice of original composition. The author promises 
a * Second Fart,' in which he proposes to treat of the higher departments of 
the subject; and from the specimen he has afforded of his authorship in *Part 
First,' we augur well of his future performances." — Montrose RevieiD. 
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